The radioisotope-fueled thermionic generator is one of the promising devices for producing electrical power required for space and marine developments.
Several radioisotope fuels, such as 244Cm2O3(1), 238 PuO2(2), 60CoO(3) and 227Ac2O3 (4) , have been suggested to be suitable as heat source for thermionic converters.
They are all conceived in the form of ceramic fuels with high melting temperature and high power density.
Further developmental studies, however, are still underway for establishing a suitable method of manufacture and encapsulation as radioisotope fuels for high temperature applications. Considering the present state of technical advance, a reasonable emitter temperature for the generator to have a sufficiently long useful life should be below 1,800dK.
With the view to contributing to the development of a practical thermionic generator, preliminary tests were performed on a trially constructed thermionic converter in the temperature range of 1,500d~1,600dK. Figure  1 shows the cross-sectional view of the test converter. The converter has been given a generally cylindrical form, in anticipation of future developments, but the conversion section has been made flat for experimental simplicity. The emitter is made of tantalum (99.9%), and fixed to the bottom of a tantalum cylinder. The effective conversion area of the emitter is 0.8 cm2.
The collector is of nickel (99.9%), and faces the emitter, leaving a gap of 0.45 mm which is maintained by means of a ceramic ring spacer. The spacer is notched on its flat face to leave a a path for cesium vapor to enter the gap space. Complete electrical insulation between the body carrying the emitter and that of the collector is provided by another ceramic ring (Al2O3 99%), inserted between the diaphragm and the stainless steel bellows, to which the ring is fixed by brazing.
The diaphragm and bellows serve to absorb thermal strain and spare the ceramic-metal connections from excessive stress. Figure  2 represents the heat transfer rate thus measured, plotted against the operating temperature of the heat pipe. Also indicated in the figure is the theoretical heat transfer limit, derived from the sonic velocity of potassium vapor. The observed performance can be considered sufficiently close to the theoretical limit to be judged acceptable. Using this heat pipe, the converter shown in Fig. 1 was assembled, and it was installed in a metallic bell jar of a vacuum system, in such manner that the tantalum cylinder with the emitter at the bottom end, was held in vacuum. The emitter was then heated by a 1 kW electron bombarding device mounted in the bell jar, and whose beam was focused onto the emitter. Radiation loss from the tantalum cylinder was suppressed by three layers of tantalum reflectors (not shown in the figure) .
The emitter temperature was measured by a W•5Re -W•26Re thermocouple inserted in the hole indicated in the figure, which was 2 mm in diameter by 2 mm deep. The error incurred in the measurement of the emitter temperature was estimated from calibration by pyrometer to be within 10 %. The collector temperature was estimated from the temperature of the flanged portion of the collector heat pipe, this method being judged sufficiently accurate on account of the fairly flat temperature distribution of the heat pipe, and the collector temperature was considered obtainable with an accuracy of ± 20d for the heat transfer rate of interest. power density of 1 W/cm2 when the emitter temperature is further raised to 1,700dK.
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